a b s t r a c t Coull and Nobre (2008) suggested that tasks that employ temporal cues might be divided on the basis of whether these cues are explicitly or implicitly processed. Furthermore, they suggested that implicit timing preferentially engages the left cerebral hemisphere. We tested this hypothesis by conducting a quantitative meta-analysis of eleven neuroimaging studies of implicit timing using the activationlikelihood estimation (ALE) algorithm (Turkeltaub, Eden, Jones, & Zeffiro, 2002). Our analysis revealed a single but robust cluster of activation-likelihood in the left inferior parietal cortex (supramarginal gyrus). This result is in accord with the hypothesis that the left hemisphere subserves implicit timing mechanisms. Furthermore, in conjunction with a previously reported meta-analysis of explicit timing tasks, our data support the claim that implicit and explicit timing are supported by at least partially distinct neural structures.
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Introduction
Behavioral and cognitive investigations in animals and humans over the past century have explored our shared ability to perceive time. Most experiments involve the presentation of temporal cues, such as a light or tone stimulus, about which subjects are to make a judgment. In the course of normal activities, however, timing procedures are often recruited during complex tasks, such as the perception of velocity or decoding speech. Timing is also crucial for action, as complex movements typically require temporally precise activations of agonists and antagonist muscles.
In a recent review of the literature on time perception, Coull and Nobre (2008) fractionated timing tasks on the basis of whether the timing mechanisms were explicitly or implicitly engaged. In explicit timing, the participant is instructed to attend to the duration of a stimulus. In contrast, implicit timing requires subjects to perform tasks for which timing is crucial, but not the primary focus of the task; implicit timing may be engaged during collision judgments or temporal cueing paradigms, in which a cue predicts the arrival time of a target (see Appendix A). In a collision judgment task, for example, subjects must determine the speed at which one or more objects are moving -a process that is dependent on time estimation -and the predicted location of the object in the future. Thus, temporal processing is central to a collision judgment task but time is not the focus of the task. Similarly, in temporal * Corresponding author. Tel.: +1 908 581 6201; fax: +1 215 898 7301.
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cuing paradigms, temporal information conveyed by cues improves performance, although the temporal relationship between the cue and target stimulus is never made explicit and is not the subject's focus.
Coull and Nobre (2008) hypothesized that explicit and implicit timing tasks engage distinct neural networks. Support for this claim came from functional imaging studies classified as engaging implicit timing mechanisms. Activation foci from these studies led to the suggestion that explicit timing tasks preferentially activate the right hemisphere as well as the supplementary motor area (SMA) and basal ganglia, whereas the left hemisphere is predominantly activated by implicit timing tasks. However, no quantitative basis for this claim was provided.
Data relevant to this question comes from our recent quantitative meta-analysis of neuroimaging studies of explicit timing (Wiener, Turkeltaub, & Coslett, 2010) . We found a differential activity that was dependent on stimulus duration and whether the task was "motor" or "perceptual" in nature. We found foci of activation in the SMA and right frontal region across all types of task. Additionally, the basal ganglia showed strong activation-likelihood, particularly in sub-second studies, These results provide support for the involvement of the SMA and basal ganglia in explicit timing, as suggested by Coull and Nobre (2008) and provide partial support for a right-hemispheric bias, However, the findings do not speak to the hypothesis that implicit timing engages a lefthemispheric network, as relevant tasks were not included in the meta-analysis. In order to identify the neural correlates of implicit timing, we report a meta-analysis of implicit timing neuroimaging studies classified by the criteria set forth by Coull and Nobre (2008) .
